METHODS
Under ether anesthesia cats were prepared and fixed to a stereotaxic head holder. Pressure points and wound margins were carefully infiltrated with 1% procain solution, so that general anesthesia might he dispensed with throughout the experiments. The animals were completely immobilized with a continuous infusion of gallamine triethiodide and maintained on artificial ventilation.
The pupils were dilated with cycloplegic mydriatic (Mydrin-P), the corneae being protected from drying by plastic contact lenses.
A Sylvanian type R 1.131C glow modulator tube was placed in front of the animals 
RESULTS
All units were classed as on, off and on-off on the basis of the characteristics of responses to diffuse illumination of the retina. Three types of the units and effects of strychnine thereupon are illustrated in Fig . 1 .
An on unit ( Fig. 1 A) had a fairly high rate of discharge (about 45/sec) in the dark prior to strychnization. At the onset illumination of 30 seconds in duration it showed a steep rise in the firing rate up to more than 150/sec . This initial 'on' discharge subsided to a lower level of discharge during the remaining period of illumination. At the termination of illumination the discharge was temporarily suppressed (post-excitatory inhibition) and then gradually recovered to its original level in the dark. After two control responses were recorded , a small amount of strychnine (0.12mg/kg) was injected intravenously . As can be seen in Fig. 1 A, there occurred a remarkable enhancement of the firing rate in the dark soon after the injection . This effect persisted more than 15 minutes with gradual decline (see Fig. 2 ). On the other hand , the light-induced response in due course of tune was not so impressively affected . As shown in 2 and 3 in Fig. 1 A, the peak frequency of the initial 'on' discharge and subsequent time course of decay to the steady level remained almost the same in spite of the different levels of pre illumination firing rate. The period of post-excitatory inhibition was apparently shortened, but still remained to be perceived .
On the other hand, the effects of strychnine on an off unit were so dramatic . As shown in Fig. 1 B, the firing rate of maintained discharge was enhanced by strychnization. The 'on' inhibition which was , manifested by a complete suppres sion of impulse discharge during illumination prior to strychnization was eliminated except for a brief initial stage . Following the strychnine-resistant initial 'on' inhibition there was another acceleration of discharge . This inversion effect was still observed four minutes after strychnization , so that the general response pattern of the off unit was converted into an on-off type. The 'off' discharge was apparently enhanced.
As for an on-off unit, strychnine elevated the firing rate of maintained This unit is the same as illustrated in Fig. IA . Recordings of spontaneous discharge were taken one minute after test illumination when effects of illumination were considered negligible. Time calibration of 10" is applicable to expanded time scale.
Ordinates indicate mean rate of discharge in impulse/sec. discharge as seen in cases of on and off units and also exaggerated 'on' response with suppression of 'on' inhibition (Fig. 1C) . A sharp 'off' response was also enhanced. Another noteworthy finding on this unit is an enhancement of after -discharge following the 'off' response. The inhibitory phase ensuing on the 'off' response in off and on-off units was not affected. by the drug.
To suns up, strychnine exerted a powerful suppressive action upon 'pre -excitatory' inhibition, such as 'on' inhibition of off and on-off units, but little or no effect upon. postexcitatory' inhibition, such as 'off' inhibition of an on unit and an inhibitory phase ensuing from the 'off' response of off and on-off units. According to Eccles' scheme1 on inhibitory mechanisms, presynaptic inhibition is insensitive to strychnine applied in convulsive closes which depress postsynaptic inhibition, whereas it is rather susceptible to picrotoxin which is entirely in effective on postsynaptic inhibition. On this account, picrotoxin tests were carried out on strychnine-insensitive inhibitions.
A unit shown in Fig. 3 is an off unit which was already subjected to strychnization. As described above, the initial 'on' inhibition and postexcitatory ' off' inhibition persisted after strychnization. Tracing A in Fig. 3 illustrates a discharge pattern in response to 30 seconds' illumination fifteen minutes after strychnization. On application of 1ml of 0.1% picrotoxin-Ringer solution, the initial 'on' inhibition appeared unaffected, while the 'on' response was enhanced and the postexcitatory 'off' inhibition was eliminated. The maintained dis charge did not undergo an appreciable change (Fig. 3 B) . The effects still persist ed five minutes after the injection of picrotoxin (Fig. 3 C) .
Similar suppressive effects of picrotoxin was observed on the postexcitatory inhibition of on units. In the present experiments , thirteen units (six on, four off and three on-off units) were successfully examined for the action of strychnine and analogous results as described above were obtained . Other six units comprising three on, two off and one on-off, however, did not show any changes in the firing rate of either maintained or light-induced discharge on application of the drugs .
DISCUSSION
The present results demonstrate that there are two types of inhibition acting in the cat's retinas; strychnine-sensitive and insensitive inhibitions . The 'on' inhibition observed in off and on-off units was readily eliminated by strychnine.
Intracellular recordings from cat's retinal ganglion cells have shown that 'on' inhibition is actually accompanied by hyperpolarization of the cell membrane.
It follows that the 'on' inhibition is strychnine-sensitive post synaptic inhibition.
Several hypotheses have been advanced to explain an excitatory action of strychnine.
Eccles and his collaborators6-10 have asserted that strychnine acts only on the postsynaptic inhibitory process and reduces inhibitory postsynaptic potential (IPSP), but does not affect excitatory postsynaptic potential (EPSP) to any extent, thus unmasking the postsynaptic excitatory process. This hypothesis was supported by Kuno11 who suggested further effects of strychnine on inter neurons to account for the third stage of its action in which a periodic discharge accompanied by a large depolarization wave occurred in spinal motoneurons. On the other hand, Fuortes and Nelson12 have placed an emphasis on the contribu tion of interneurons, maintaining that increased reflex activity of motoneurons under the influence of strychnine results from an increase of excitatory im pingement upon motoneurons.
More recently, Stefanis and Jasper13 have put forward the inversion hypothesis to the effect that strychnine may not only diminish or abolish the postsynaptic inhibitory potential but also invert it to the depolarizing potential.
Since there is general view that strychnine may act on postsynaptic inhibition by preventing access of an inhibitory transmitter substance to the receptor sites of the inhibitory subsynaptic membrane,10 it may be inferred that the transmitter substance responsible for the postsynaptic inhibitory process in the cat's retina may be identical with that in the central nervous system.
Recently evidence has been provided for the existence of strychnine-resistant postsynaptic inhibition.14-19 According to Kellerth and Szumski,18,19 strychnine resistant postsynaptic inhibition observed on spinal motoneurons was abolished by picrotoxin; the inhibition was consequently picrotoxin-sensitive. Thus they supposed that strychnine-sensitive, picrotoxin in sensitive inhibition and strychnine-insensitive, picrotoxin.-sensitive inhibition were the two main types of inhibition acting on peripherally activated postsynaptic inhibitory mech anisms and that both were different in a transmitter substance involved in their process. The present results do not afford evidence in support of one of these alternatives.
Even more complex situation may arise when strychnine-insensitive, picrotoxin -insensitive inhibition, which was manifested in the very early stage of the 'on' inhibition, is taken into consideration. Llinas20 suggested the existence of the third type of postsynaptic inhibition resistant to both strychnine and picrotoxin , in his study on the influence of reticular stimulation on spinal extensor motoneurons . At present it is not certain that such inhibition is a distinct entity or a representa tion of relative ineffectiveness of picrotoxin in small doses .
Intracellular
recordings will promote investigation of further details of synap tic mechanisms of inhibition in the cat's retina .
